which obviously transmitted all the sound through it, none returning into the room, a piece of felt hanging against the wall absorbed 70% and returns 30% into the room. The experiments had no bearing on the question of the effect on the propagation of sound of the composition of a wall parallel to which the propagation occurs. [Dr. MACNAUGHTON-JONES: The experiments in question were not conducted to ascertain the effect of open windows and doors on the absorption of sound travelling vertically towards them. The object was to ascertain the absorption caused by various structures in an auditorium without reference to the direction in which the sound was travelling, to give these a value, an open window being regarded as unity. I believe that as a fact an open window does cause the absorption of a wave even if it be travelling straight past it.] I still maintain that the experiments quoted refer to the proportion of sound absorbed when the wave impinges vertically on a wall of varying composition; complete absence of wall, or " an open window " being taken as unit of absorption.
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Dr. MACNAUGHTON-JONES (in reply) said that the suggestion had been made that the membrana tympani resembled Reissner's membrane in being for purposes of protection only. He believed that Reissner's membrane played an important part in obviating friction and in concentrating a wave on the basilar membrane. The reciprocating movements of the round membrane and the stapes, however caused, couid not be disassociated from similar movements of the fluid along the canals which they respectively closed. Reissner's membrane, being anchored, could not participate in these movements. It presented an almost frictionless surface over which the fluid glided to and fro, but the variations in pressure associated with these movements caused lateral displacements which generated the secondary waves in the canalis cochlee. These waves therefore were at nearly a right angle to the primary wave. In a transverse section of the cochlea Reissner's membrane formed the base of a triangle. The basilar membrane formed the apical end of one side, and the other side was so curved that a wave impinging on it was directed almost vertically on to it. The energy of a wave was expended in overcoming the inertia of the fluid, and the resistance to its movement arising from friction. The loss occasioned by overcoming inertia was more apparent than real, since it was largely recovered as the basilar membrane recoiled; but that due to friction was real, and were it not for the presence of Reissner's membrane and the membrana tectoria, the movement would have to take place over and through the rods of Corti and other structures, involving an altogether different degree of friction and, moreover, utilizing the pressure of the wave on a much smaller surface. Reduction of friction was a subsidiary function of the membrana tectoria. It had been suggested that the figures he had given, comparing the absorption of sound by an open window or door with that produced -by other conditions, only applied when the sound was at and travelling perpendicular to the opening, and that sound travelling directly past an opening would not be affected. He contended that the angle of incidence did not affect the relative amount of absorption; also that a wave consisted of alternate zones of compressed and rarefied air, and that the passage past an open window allowed the expansion of the former and the contraction of the latter, and that both changes implied the partial loss of the wave.
One Member had remarked that there was a definite cul-de-sac at the bottom of the membrana tympani, and that the weight of the ossicles would increase, by reason of their inertia, the desynchronization of an atmospheric wave impigning directly on both foramina. These were points which he had not thought of, though he could fully appreciate them when they were mentioned. The point had been raised as to the detection of the outward movement of the manubrium by observation. This was extremely difficult. The movement was transitory and gave way almost immediately to one inwards, as described in the paper. Even in the model, where it was permanent and incomparably easier to observe, it was difficult to demonstrate without the aid of the indicator, which rendered it evident and indisputable. It could, however, be observed if a Spiegel's speculum were used with a ball which was open at the end, and which was slowly and steadily compressed.
A Test of Maximum Tuning-Fork Hearing.
TUNING-FORK tests still yield very useful results in testing hearing, and the value of these results is increased if fractional representation is used, the nominator representing the observation time, while the denominator gives the normal time in seconds. Lake and I have pointed out that an even pressure of 8 oz. eliminates the variations due to different degrees of pressure used.
In the Duveen Silence Room at the Royal Ear Hospital, University College Hospital, in a man aged 23, these standard results were obtained: (2) T. F. on mastoid with tragus pressed over meatus 27 ,, .
.5 ,, 
95
The relative results of these threshold forks holds good for an upper and lower series. T.F. 64 resembles T.F. 128 (see Column F), T.F. 512 tests are similar to 256 (see Column G). Such a higher and lower series suggests male and female voices.
Deductions from Tests 1 and 2 bring Schwabach, Bing and A B C (absolute bone conduction) types into line quantitatively, and show that different results depend on whether an upper or lower fork is used. Normal Bing is negative with the lower forks and positive with the upper series.
A quantitative Rinne is deduced from Tests 1 and 3 or 4. Test 4 gives the maximum tuning-fork hearing, being 8 to 13 sec. longer than air conduction with the lower forks, and the same as air with the upper forks. This test is easy to apply, is not affected by preconceived ideas of the patient, and is free from the square-of-the-distance law. So that we can say that in Column A 85 -27 = 58 represents air conduction, the sum total function of membrana, foramina ovale, etc. Consequently, in the case in which 27 is heard on the closed meatus-maximum tuning-fork test equalling the bone conduction test-extensive alteration involving fixation of the stapes must exist. In voice tests, square-of-distance calculation, varying amplitude of voice, space required, silence, patient's preconception, have all to be considered. When the middle-ear conduction factor is much reduced, fixation of the stapes may be suspected.
Deductions from Application to Diseased Ears. In Column C are the tests of an early otosclerotic with increased aural perception, while in D is represented a late otosclerotic with diminished perception, the results of Test 4 suggest that bone conduction only has remained in these cases, and the voice tests corroborated this conclusion. This deduction is again more obvious where the meatus was shut off by dense scar from the labyrinth (in Column E). The explanation of why the occlusion of the meatus helps the higher fork placed on the mastoid and the lower fork when closing the meatus tragus appears to present oonsiderable difficulty, and I should like your assistance in its elucidation. Di8cus8ion.-The PRESIDENT submitted that the figures 90 represented the sum of air, plu8 cartilage or bone conduction, and that all these would be "felt" much more with a "low " than a " high " fork."
Mr. MACNAUGHTON-JONES mentioned what he considered a very simple positive test for hearing. He placed a phonendoscope attached to a stethoscope on the patient's head, and found that with the particular instrument he used he could hear the " c " tuning fork five to seven seconds longer than an individual with normal hearing. He did not accept the usual explanation of the Rinne and allied tests. The bone-conducted wave caused equal pressure on the fluid in the inner and on the air in the middle ear. He could not conceive the fluid undergoing compression rather than the air, even if the air were imprisoned. A wave traversing the bone would, therefore, force the fluid out of and draw it into the cochlea and vestibule, through the foramina rotundum and ovale respectively. Movement to and from the foramen rotundum produced vibration of the basilar membrane. Anything which arrested the movement of the stapes proportionately increased this movement towards the foramen rotundum. Anything which arrested the movement of the drum arrested that of the stapes.
Dr. PETERS (in reply) said he would suggest that when a silence room was constructed it was advisable to employ thick felt, hung an inch from the walls to absorb sound, though tuning-fork tests could be carried out in a silence room unprovided with this sound-absorbing material. The tests described also held good for an ordinary room. Diagnosis.-Cholesteatoma with meningitis. Operation (15.6.31).-A long post-aural incision was made and an extensive cholesteatomatous excavation was found in the petrous bone. The tegmen tympani was removed and the temporo-sphenoidal lobe exposed by enlarging the wound upwards. On incising the dura mater one inch after mopping with hydrogen peroxide lotion, the cerebrum bulged outwards but did not pulsate, except on pressure. Exploration with a large needle and syringe for an inch in various directions did not yield pus, so the finger was inserted for one inch into the brain, but did not encounter any resistance on palpation indicative of an abscess near the lateral ventricle. A small wick of B.I.P. gauze was inserted between the dura mater and petrous wall to isolate the petrous bone from the dura mater. Infection by the labyrinth was negatived by the satisfactory condition of the cochlear nerve and the absence of nystagmus, so the other possible infecting bone area anterior to
